Searching PAJ 



1/1 s<—i> 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 2000-1 94859 

(43)Date of publication of application : 14.07.2000 

(51)[nt.CL G06T 7/00 

G06F 17/50 
G06T 17/00 
G06T 9/20 
// G01B 11/24 



(21) Application number : 10-370726 (71)Applicant : CANON INC 

(22) Date of filing : 25.1 2.1 998 (72)lnventor : MATSUGI MASAKAZU 

TAKAHASHI FUMIAKI 
KONDO TOSHIAKI 

(54) OBJECT SHAPE EXTRACTION METHOD, OBJECT SHAPE EXTRACTION DEVICE 
AND RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To stably extract the 
three-dimensional shape of the object from an 
optional object image regardless of the kind of a 
background and a photographing condition, etc. 
SOLUTION: This object shape extraction device for 
extracting the shape of the object from the object 
image is provided with an image input means 1 for 
inputting the object image including an optional 
background, an image segmentation means 7 for 
segmenting the object shape from the object image 
and a shape correction means 8 for correcting the 
shape of a standard three- dimensional shape model 
similar to the object based on the segmented object 
shape. 
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*Ty7b^ 

^fy^, wi:«:W«i:1-5*W»««iaj 

*? T si'<DMVt&miETZ&ftMmgjE*Ty7'b, z& 
[If #*4 ] *^*iS«^&*<o«^«c(?!)^*«:»ttl 

A7rr£W£A7j7^ 3/ ^£ N 



5Mriaa^ffilB«c:S^#, Mrett9McicMffiH-5«Hl3 

mjETzttmmiEXT y?b «r*rs»** 2 icia^co 

7* y ^T^^fflgT^t?^ 
[If 3**17] ffrtSiC^^aFiE^r-i/^, *3 9fcb<* 

8 ] BfTl2^2p 3 TfcytMtfLlb'fjV&'pfz < b 

— o <omm b tzmmm «g*i- z> uwevt t 

-o ob8®i b mmmm -5 »7>^tt * * 9 . 

b t-oo(5affl5<flrfitz:gau-&oBS®tt:BSr 
^x5^^^no7t3^7c^-e-x/u^ov^rco 

msfcTc^^^oa^ttB^sfk^^sa^ttBX 

it^^ y~7b, ifria^^^B^^^^fefrlS^^ 3 gfc7C?^ 

[it 1 1 1 &^ftmm*b*<D»&#i<DMvizm 

tt« £ «c® ft A73 r <5 Pi ft A 73 
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1 2 ] ^rlS^^ 3 *jc&Vt*y g ;i'*:mj£9L& 
fSSMt* 1 1 KSafcO#^#^#«j|ij;frfe 0 

m 3 <tk7zmvt*r TvHdSS-r a Btt * i*iifri5tr£<*®& 

2, 3, 4&tM 1 <Z)^rixA>liS 

isms* 1 5 ] tk9#md^«oK?#Mtt&tii 
f^wz^frm&v<Dtt&&^ft<D&mm t awe 3 

k. 

&k. 



^--ifcom^ • SK^AAr5ltt^SK#ft& v 

{te^ttoBflkaoctiL^ a^ffiB»k*fcttA^j. atrie 

^m^BTl^o^ip^^/uBife^, BfeSJ 9 Hi L 
i 8 ] 

aai-s*^*?»«»ttJKBiw*jv>r. 

Sr*tpa«Ot69»:BftS:A^-r-5B«A^^ai. 
tinB«^(*:B«d»?>«^i*:^©«j 9 fcb L^rt? 5 B{£$) 

#r3BB««0l?tbU#®^ AWBaSfciOK^frBlftO-o 
£ SrHfTf- 6 C k k T Z tt?{tfflHM*ttlSB. 

fts <o*« sr-a-tf *^ #b« zxti-rz> m&xji ^ 

ks 

/WAJl&ff b BVt^f/i'XJjtt k . 
^«^3^5c^tfe^^€:M*a^ffi:B^e>^fc«|2i 
^^/uBfftSr^-rSM^^uBfifc^^ai . 

©Sr*ffiB^WS^>fx-c^3«««5i urwrftu. ttio 
*7*<D&ft&mjETZ>MVt1£1E^mk* ZftTZ^k 

a-rs*^*^*»ttj*B«wi3v^r. 
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taci &w» i -r s*^f*?EMKttajKB. 
[19**2 i ] strisis i 

co£J 9 fcij U««^^&MAttK^o«9f|c««frft£ 
f -5. 19**1 8(cl5«t<0*^«c^t*tti^ia. 
[19** 2 2 ] mSM&WJE¥-&&* W *) m £ 

6wilcJ:0S:i*^o^iES:tT9, S9**i 9*fctt 
[19**2 3] *^*iif«ta^*co*^{*:<D^«rtt 
ftfOWI «rdtriK9(4cH4k * A^r -6 BHfe A^i ^® 

una* w^ttic«tar &m7E<o&m 3 ^tg^m*^ 

9nE«^*®»*^««r6»rJS^>lll» 3 ttteft^r 

-ifo«^ • a«a«A*r « 



«>Br*ttBlc»f*^-rx-<»«iJBIt*i l-orjeu atria 
[19**2 5 ] SWB^sac^tt^^/^BBaiS:* 

u ^rifim^s^stwA^-rasiriBm^ -wkjio 

^Ml6ffiB^ttt1-5»3HKttB©ffi^firfi, tt*tS» 

<nm4t& J *z.zmvtmm*mftt>iriz. 19**2 4 una 
[19**2 6 ] wz^itmi&frbzv&^ftvMvt&m 

b, 

^is^o^jc-rs^ffiBSrAyjrsajftttBA^^a 

mzm$$imm<Dztfcb mzm^mz^^m^mm 3 

[19**2 7 ] *a*K*tt0 *iSBfcia»& 

Qmi-mi&WQmvxTyzrbs wvmztnt&^ftM 
teft&miETz>&&mv:{giEXTv7b, ft»&&s»a 

4MB SrftiTlE =» ^ f 3. - * icHtT 5 ^ p ^ 7 A $rfS^ 

[19**2 8 ] 3>tfo.-^i5^5iij *imtt:tm!& 

TOffi*Oir*S:*tfa«0*9«:iii«^Ay3'r-5M« 

ff^tt^wofflrjBioiiiflfe^iijmu^^y^i. roc 

attteO«J«ffiBT-(0*^flciii|ft^^*^fle^«^ 
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[13*12 9] tm*& 9^ft22&4£ 

ttm&z^i&Tzmmmfo&j&^Ty^b, atrial 

7 b, wvmistiti&^ftBmzm^z. afristgss 3 & 
[13*13 o] ^-f^m^wi*) 

itnxm 3 i ] mtzm 2 toiij&g] 0 m * ^s, 

&&iE1-&mto1ttx j 7'y7btt't m &&&iZ2 SKIS 

3£Jg 1 (OPHfeg) VmX^XTy 7f <0ijQ 9 ft LIB* <t a* & 
iltteiMfiT<D|[?m5:jft3£t^^f * 7 b & 

[!3*1 3 3 ] #H25i*^*«jE^T' y 7tK m *) m 

bs «T*-f6l»*a2 9*fctt3 0lce«©IB«kjBt«. 
[13*13 4] ^na^2p3^7U^^^/^/>/ eC < ^ 

!3*1 2 7 7bS 3 o wf 1 «lcKtto&MKtt. 
[13*1 3 5 ] ^na^^r 3 &5c«tt: i e?vi'*s*J>tt < <b 



T©M«a^ffiB^feoiHft^«rff3, 13*12 9K 

[?3*i3 e i mzmmvBm&&x7- y 7& % mtzm 
*3ft7c^«*^oa^ficB«rXfks*6a^ttitt« 

fls^-y^*:* i«nBm^B^e>^^SJrffi^3^7c^ 
^7^/K^li^^^LT^"r6^^5/^ , <!:. 8L£{£ 
BSriSR-rsa^ffiBa^^j/^i, Sr*rr 553*1 
2 9 JCSE«feo*9^«tttU*ife. 

Mot, ft«oir*«:*tP*^(*:ifflfft^A^i-6iffi 

< £ fc-oog|J^^P,«^$tu-5^|lp 3 &7c7£ 
^^^SrA^-re^^^/uA^^x^^ct, «HE« 

^b. ®vmztiitVi&#mmzm'3%. nwaawwc 

>tr^-^(c||ff$-e:a^n^7AS:l5^LfclE^j^ 

[IS*® 3 8 ] ^ris^^ 3 fcKteft^^&ffife&A 

f 5 13*31 3 7 lCie*OSB«K*. 

[13*^3 9 ] stria^^^jE^^y^, mrte^ 

[0 00 1] 

^Sr^^cJ: t> A^$ixfc®ttl^e>^o»^«:|rB9-f 
[0 0 0 2] 

[?36*oft«] »*LT»e>^6*^*iii«^ 

Ltll m*.\L ^¥4 -3 0 6 7 8 2§ 
5-6 4 3 9 3 »M¥4 - 8 6 9 

5 7 *4>«L 8-2 3 3 5 6 #^«l^^:^ixl5B 
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[0 0 0 3] 3 0 6 7 8 2-»^«ICDH^^H 

3 &5cfl2tfc 17 ^ ir — ^ A^jryU $r#^ffcMfeiw&'& 
[0 0 0 4] ^?5- 6 4 3 9 3 -§^«KIM^£ixT 

«^^^^3 2fc5ciSiifeSrart^3!!fe7ciiiii5 (sK* 
-tTA- ; voxel) ©I^i LTf£i£L^ T^XCDjjfafrb 

^0 3^5c^P^^^^3 2k7C^i: LT;fctf>5*> 

[0 0 0 5] M?4- 8 6 9 5 7 ^mzfSH^ ^ flX 

ttj-Ofc*. Jrfr^tdtt, SiPir^5 3 2fe5cl&^^/u 
TW*£ffiBO|fcjE«:*TV\ B*$ix*:*^7ffiS^<S: 

3 2fc5c7£#£5fctf>6o 

[0 0 0 6] *fc*ffl«AlC.fc*fflJI!¥8 - 2 3 3 5 6 

»««r*i-pi« hftx) tzttmi,x, *n 

[0 0 0 7] 

- 3 0 6 7 8 2 - 8 6 9 5 7 

it. {&=>*vitzmz>±xmmbtez> 0 $t>\z\^ 



[0 00 8] ^5-6 4 3 9 3 #4*«K|H**£ixT 
^sfc-5o *fc»IW^8-2 3 3 5 6^«tc3E*0^ 

[0 0 0 9] #»B©sttii % W*oa»J*»Bftttft 

[0010] 

ZbteftWcb-r -5. 

[ooii] :*ti:j:0, fttoft«i$:^^ 
[0012] *fc*»^o*g:«c^tfc»ffl^r|feii, Hfc 

^m^m^^<o^(D^mz^\,^x<DiiM^^ 

ttWk<0&^&m®t & A^f 5 BJ& A^ J* 5 s - 5/ f b % 

feTETZ*Lftmm&lE*Tv7b. Sr*Pt-*w£&W» 

[0 0 13] *fc*^5WO«9«c^tt»tt*«feli. ffig 

i:, »^(*:0^t^{ai-6^0S2|i3 2fc7c^^^ 
yvco A^^rt? o Mft^^/i-At}*^ y ~7b . *g2£3&7c 
^**^/u^»*ffl.«ttB*»b^fciBrBS:^-t-5«* 

fcH«o»*«^-^t*^*W*±o»fft{tB^Bf* 
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[00 14] £ *\Z*til*&W<D&&fc&fttemJjW: 

[oois] ^sswsiiav^Ttt* i^tm Ltescosiiirt: 

[0016] *»W«21*5VNTtt. &^ftmt$tik7£X^ v 

R"CO*^f*:fli«Sr*«i--5rtS:1*«i:-r6. wKId 
«fc 9 , a^ffiR^A^S^ftottWlBifft*^*^^ 

[0 0 17] $P>JC*fc*3B^^*J^ri4, itflc^tf 
[0 0 1 8] *38W^*3V^tt, 3 TkKBtfL^f^fr'P 

[0019] $ e>i-*»wii*jv>r»i, 3 fcTtBtk 



[0 0 2 0] *3BWI-*5V^T. 

14. «»3fc5c^*f f /i'Ofllj«ttRS:»t***ajft 
ffiRXYfc^^y^i:. «^ffiR^?>fLytflWa«l1!r3 2fc5c 

^tetter) * ^T/^-x&ftBftmmnEknffi&y*-- 
[0021] $ htt&wn&^mzikttimjsmn. & 

<D&&Bvtfrbmf&£tizmm3 t^x^^^j^n 

*9«-««-t-S«2p3 3fc7c^tt 
^;\s<DMftB#>*WlE-rz> &&B&&JEXT yZ?b. 

[0 0 2 2] *»Wo*^^«»W*R»4. iij^Sr^ 

SC<b*fc»4A^J. 0f^a^R^^C5^^^/HJ»^ 
^**iE, (O&toM*:— K**4 < t t>*tf tea*- K 

[0 0 2 3] micj: 19 , ^f*:ij»irS^v^r^JPS: 
*fH3IS*OSB»*^*a^«£R<Oj»^5«^*iffi»^ 
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[0 0 2 4] £ &C^«no«9i«»KaUSKl^ ft 

[oo2 5] $ tiz*Lit*xmn*&t*mxMmmm 

3ft*A^jr-5»^3s^at. ^ms^m^^/^m 
^wmf&±<Dmj£tiLmzm?zw xvmmmtot its 

[o o 2 e i jMBwicjs^rwu »^aw#a^A^jt" 

XttRT&&ft*? t /i'(0&mtikfe&n?r-rz~b\zJ: 

[00 2 7] 

WJIt^tfft^frlilft^A^Jl-SIBrjftA^^ai <t. « 
2p 3 &7c^K*^*1SS^6&^ 3 fc5cJBtt*5*/Ue 

^^<>r^S:«-r6»^j8^#a.3 t, CRT/i^I 



^&St. ^2p3»C7C^^^HCov^#x.P>ix^ 
XK^^oBtttr^jArSBV^^yuflitt^dt^ae 

7fc#*-7vK a^tt«*^s:*#!-r*-»cSB«^a9i 

mm 3 &^^tv^a^ ^t? 3 w**^ a^i 
#a£L-ct>*ffi-t-s. m^ii^#a3ti. a^tta* 

[0028] £th\zz<D&^ftmvttAmm&xn* 

#BBr <&*¥fle©B$M* £ I^^r;Hf|oiM «t 

*M**ttC-3tt^a 1 1 (B**ttiK) <t > r-cu: w r> m $ 

©«W««0**«:fT5«9<Wi«llJ6^ai 2 (0 
[0 0 2 9] iO*^«c^tttb«Btt. Wffi K 

^Wicii. BiH*^BB^c^a 6 , BBSO0tHU£ 
1 1 &t«69(*:B*tt*^a l 2) tt, SUf^SOiB^ 

««oaau^a7&^*«FiE^a8 ($&ici2i«k 

2*f6^tt^Sl l&tl«9IW«}tt¥ftl 2) &BB 

[0 0 3 0] SITs Bl« B2&t^B3Sr#%{CLT. 
*«^a^oteart«^if«rA«eWi2:ttWr-5. 

-7 ^ y ^^2-— -tf^f y^7x — ^ (GUI) 

-T-{2r^5o 1213 (a)Md)(Ci8lr^C\ ^li® 8 1 ±cO 

^il^xK^^cO^^, B^»i»^ttSi^rv^5'^>Ott, 

*<Dmfttffi>&m&£*i<x^zzb&7f:vx^Zo 

[0 0 3 1] *-f. 1fl*. i 5 £1-** 

^tt^BB^-^&BBA^a 1 Sr^?>-*E«^a 
9lCA^r5 Uf^Sl) . ^(0^. 0 3(a)IC 

jI^jk^ y8 2S:-7^^ iro»ij%a^a 3 *e v^r 
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[0 0 3 2] i^fgl t LT14. V^^>-5#^# 
14, **^JCisv^l4IS*$ix*v\. fc*^ i^3{c:^-r 

a**, i»a^i¥S i i«7 r>f ^^-f -r w ^rt 
JSt*S^lw(4, -t*tu:**LT i> <fcv\, j^t. 

[0 0 3 3] #JK$fe*1KW^^/i'S:rai- 
£ (^f^S2) a r^M^-K^O^Il 0 3 

(b) {d^-r^iU® 8 nc^o^r. r^f^^f/uo 

3&JB^T#*-w£fc^KJ:oTfc£;ft*. ^^Id 
14, ^^^a^o^^-e^/^-^SrSiWIBtiUfc 
3 ZfcTc^-e^SatS^IS: 2 KCft^a 9 lw 

6<b. -to— K^iSj^^a:4ie:^$jx5o if 
14* <D * d» b ft t> JwSffilf -5 * ^ «:3i#*& ^"T 
fc*5, 0 3 (bm^cOj&jPzO^jll® 8 \ <om^ 

[0.0 34IW3 EfcTC^^-^/HSfft^ 2 K1E« $ 

iVtSiWy*— $ ( r3^it;C ADAP^J . B&^^tf^ 
-^^77^y^^ 1 9 9 3^8^f, pp. 153-16 

2) a'AattlcttAlv^J'L*. *ry*;isy*—?tt s 

[0 0 3 5] *-W*«jfliffilt©«JB 
S3) ^f/H^^^eiaot, 

Ury^S4) o wO^^O^^®® 8 1 O0iJ£r03 

(c) ^-To «^*^/HB«^J5fc^S:6tt, 3 fcyt^rlr 

tvH;: ^ tf> 7- 2 x & v V s — * y tf v $ *lt v > -5 4t 
^(-I4x t©«^ttHd^^fc^2p*x/^OiSi«t^^ 

o^L7t®^*7tI4^co^^O^^^, fe-5VM4E^J^ 

[0036] a^cttiaoa^, 1**14. m^it*R#M&3 

(fc£vM4«,6{^A^&t^t:^g:5) zm^^ZA^ 



[0 0 3 7] tt*«7vl'BHfe£jg^ft 6 I4 N *1\ 0 4 
(c^-TctpJ^ MMt5*#ft4 o*^lfffi±JC ^3 

MLT^tS (^y^S 2 1). 1fl4, 
I^¥S3 (-r^^) &fflv\ M3 0l(O^^ 

5) O/^Jfcotf^&jf Ufcrt*£* aW^/uMftfe 

i~5 (^f^S23) 0 Wfc»j*i#f*4± 
^fleoflMKfc* t> ft < 3c l^X^^tmm Lfc^TVuMfe 

icitoMttf^M (co^j-ci4JhSELfcia:«ffi 
^>) rt^tsi ur^x?>^6tco<i:-r-5o ®L^-vm 

*: <t 3 &5c7fcl*^- t^/u 3 1 <^#2^{£lt- -5 t V ^ 3 
iitr^<0*>£-ei4 x ^Jx:^ x ^m3i^5c^^-x^3 1^ 

[0 0 3 8] ^7t. U^A^)^1 l£-E-n^£rt:j±:7 r 
Mfc£iiH&A;*j#®:i (ci^^. ^r^^^Wi;i/T 

[0 0 3 9] i^JiCOj: 5 i2(07f*y^S3t 
[0 0 4 0] bZZX\ S^^IfttOt^frOt-fX 
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*f/KOt^X^^-ll >^3*l<5. ft*?, 0 3(c) 
[0 0 4 1 ] *fc«r#0*9*^X«>aEJEl4, iH&A 

[0 0 4 2] tfcCl. IM^S40GU I (U®tC^JV> 
S3 9 ttj L^Ifc 7 14. ftSO«Pj|l:A»&*9tt:ff5MR*fr^ 

*-k^<o^t«4, ia 3 (d) d^-r&^#£] o m \^<Dm 
VOX* y84 3 tm^xn-r 

*><£v\> ^\ mi s (am, $j 9 m ukraatfTfefeft: 

*fcM09J9 til L^^^ft^fe 
[0 0 4 3] «EjK^«*«r«ri-dPi«k^&W3e0tt9f*: 

•Sr^joffirrta*Bjf!B*toa#iiBibri4. w*» 

Z6 Lfc^ife l4W*±Oj^©IBI*tt^tf^*«ia^ 

ttttl*9»cO«l*»ft«:»0 5gr^* (ffi¥8-7 1 
0 7^, 4#&H¥ 8-16779*. W5B¥ 7 - 3 3 4 6 

«r«t?>c**^a»$|Sj»«**fcJ4«^f«*S:»S L, 

¥3-240884*, MH¥ 7-225847*, 4$ 
ffi¥ 6 - 2 5 1 1 4 9*, mMW- 7-107266*, 
«rM¥ 8-7 0 7 5*. &H¥ 8-77336*, 
¥6-4206 8*, £H*¥ 8 - 2 0 7 2 5 #0>4-4fc« 

*r£*i-<5#» (»»2 6 4 2 3 6 8*, #fW7- 3 
2 2 0 5 4*©^« *36WCI4, A^l^ix 



#ixtfj:<, -toA«c»*^&j4Mt>/j:i\ 
[0 0 4 4] »**BE#»8K:isv^«i|i3S:5£ 

8) 3B-*-iK»W«*>**»«:*iML (*^s^S 

8) , a^ffi«*2E^6^Ws*(tixl«0**«!.aS: 
I^TU a^fiB^x-S^S^fcix^^s/^S 3ic 

[0 0 4 5] SIT. V><o^0^-^(c^ttT. 93"9t±J 

[0 04 6] jr 1 ic, «!p*5vuasa*fM* (ffi) £Wr 

#tf>5o ft*3. Lco^«?^<Z)ttttii4ttflF^te 
£rJBir\f>ttrj:v\, 0»J;ttf, B x??^ >X&& Stilt to 
WkZo LOttfSttft (^yf^^) iri^^ife ("Affin 
e-Invariant B-Spline Moments for Curve Matching", 
Z. Huangand F. S. Cohen, IEEE Transactions on I mag 
e Processing, vol. 5, pp. 1473-1480, 1996) "CI4. & 

^^B^^^-f >§9tt7^ yf-f^^Utte*, 
(Sf#Sr^t^ld J: -5*feWiS-^«- 5 r i Id J: o r^(S^ 

*W*^aC*toaidJ:S*& ("Object Matching Using 
Deformable Templates", A. K. Jain et al. , IEEE Tr 
ansactions on Pattern Analysis and Machine Intel li 
gence, vol. 18, pp. 267-278, 1996). 3W±Wr- > ^ V 
— Y-^y T-lsSlZjL&jjfe ("Visual Image Retrieval 
by Elastic Matching of User Sketches", A. Del Bimb 
o and P. Pa la, IEEE Transactions on Pattern Analys 
is andMachine Intelligence, vol. 19, pp. 121-132, 
1997) ft£rd*S>£. 

[0 0 4 7] -&1zm2\Z s mm*y £ /i'&--<><oE}tettft 
r-^5^l-o^TI4. *ix-eixo»»tt (ffi) Sr-S-tf 
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&<Z>Bm*. «22feft© % NURBS (non-uniform ra 
tional B-spline) s B ^'f'y^ b^fflb^X'* 

7^hyy^i^t^tt^j:v\ m*-rt. S6(a) 

^-r^-t-# ^/^li, 2oO)!t#i (ffi) {^§i-T6 2 
oOSBcST&tf (06(b),(c)) ;6^^ttl£li$/&£ix 

^(RfJ@0(3)^-f o ±ffi|^<t;&{Mffi[aiC^£;ft,5#;fr 

ffifi, PJ-<Offi£3H\ 

[0 0 4 8] :Ol2^-7flt ^^e7VUCO£# 
&#<D{glEn, (ffi) Sr*1--6»*i:R*lcL 

affix ^ hA-£*fc£ 0 -ErcoJ: 5 ^l^ptfti: 

[0049] (ffi) ^mm^^mmz 

1) . Efeic, ^^^o^^a D Di^^iii^JiO^ 
0*J^*fc (ffi) 12) #16 

o#»*ft (ffi) <oflq£-r*ffiB^. »*1^S3&1 

*^mmmi&±<Dmiti£tiiz*)iftto (®) &ts: 

ttt (ffi) i«»*Six6CiJCJ:i3. «««3E«8li, 

(DmtiL^? h*&iklt>Z> &*ry?S 16). WJiKJ: 
[0 0 5 0] ^f*y7"S 1 (ffi) OKCIUS 

v^»*. ^Jtif, (ffi) coifi^-e-^^^^^vcD 
(ffi) <5ffiBT*<D* y v?\z&*)^ _ti£ 

[0 0 5 1 ] &3b\ ^gPo°o±CO^-efoo-C^2p^7^ 
I*M§1-S*tfMft (ffi) lz^^x<Dmm* J r;i'<DB#:U& 



[0 0 5 2] wCOiptdLT^-ifli, 
##$6 (ffi) £il^U ^o#^tt (ffi) &tt9{*Mfe 
±o#*6i- Sffi«— »» ttS:^ $ p> KttWSJ i? 

^o D D ^#i;rov^l&9)gt-o ::t*^ (ffi) 

®^ t &&#mfk t x&\m ct^ 6 1 v * 3 MHftft® 

#«5*4 (ffi) 01?^ T&t>t>mm*e j rA>v>*tmii 

(ffi) i t^M^ t^^t S (ffi) (Dfcfe* 

t\zte^fcmi&±x<Dttfc&zitomi,xm 

[0 0 5 3] Stic, ©9ffi$ix*:*«o^S:fflv^ 

o#^|6 (ffi) 5:tt6«^(:J:oTV^Ut 
«3i*#-r#r U*5»^CH % »3t$Jx*:ajfiLffiBd^ 
^e7 ^ /^_ho^^cov^r. ^cofe^7j^(-i?ffix^ }s/u 

^<Ok%s ^*^3 2fc7C^^-^$:B^^7-r>ft 
ffi. NURBS/i^ififtlO^fe ( r3J5fc7cC 
ADAP^J , — Zfyyj vf*. 199 

3^8^-5^ pp. 153-162) V^T^^^ ^ h y 3/ ^ \Z 
B8«:«ur43#. ±^U^J;3{c. fe^ll^l^oi>T 

»«o»jE^feii. fa<Dm&\z*z>\,^xi>^mmm*!ffex 

[0 0 54] 13 3 (a) - (d) \Z^f&7Fmm 811 

[0 0 5 5] ^±OttW-ett, «^ffifi«W*SL 

9c\zm$c<Dm&®:mfr *> <o^wmmzr>\ ^xv&w® 
omu$r^tTL> *<nmz—fe\^xmm*irsi<>w&<n4= 

mi&mtzxnswitoizmitv**}) izfcmzti, 

-V\zjS;cxWt*thZtiZ<DX, ^.-ifii, &m^m<n 

m&iz^x&Miz&M&^toitxz&mnte^a 
+nB**«iB»ftif*aAffiB^»***^*H<fti-» 



¥12-194859 



loose] im2<Dmm&m mmz&Tzztizx 
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[0057] mm 3 zfeTc^-t^y^Baa^rfl-t-s t l 
6 mm^Tswmm&fto 

zrs 3 i) . MoKJgii, Si LT> g|®55:^^^^ 

i8(a) f (b)loft:'i<, K^SrfT3^#»^B8« 
"CB 8 (a) U E 8 (b) tt&Wik*&fr 

5£^M«£*«OM«u:aMrr6 «— y «s J: tf[sJi|E;$& 
LT* mm<nft&<D®m&^z_Z> - 6. 

wcoipiwur. *jw#*-cmu ^H^eti<Dmikm<t 

ixg> (»ffc) H, GU I fc* LTiM&ttlz:** 

oM*icfT5 r. mMMKfcii 

^ *ft^T*flsLTM«:§:fctfy*— 
©J:5ft«M*»flsHU 3ft5cCAD*7 f ^O#ife^V> 

[0 0 5 8] tt9»Sift>t>0«9«|coSfl|^«l2HCL< 
ft 6 «t 5 8*3* 3 2fc5c*^HcgfMo^^SrAnxfe 

(^f^S33) , B«^X^]E«YkSr*tTt" 
5 Uf^S3 4) „ ^fy^S 3 HCjSVvCMte 

-5 (^f 3 /7'S3 5) 0 *0ffltt4l!<Z>i&«fiBtt<0B 
0 (^fy/S 36) , 
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[0 0 5 9] :oii»i:ifflt5ni9) 0 tt low© 

^Ji: LTHs t&ftiiSlS ('Snakes: Active Contour Mode 
Is', M. Kass, A. Witkin, and D. Terzopoulos, Inter 
national Journal of Computer Vision, pp. 321-331, 
1988) IfefiMMfett* 

tit *> *»-C*> 5:iix y v? jlk fe^lt^ «:K3ftA# t 

^3*6fcot-S>6. w*b«r*«$*fc*«ttft*tfet 

#o^W*«*tcl»i-6iii«o»1»fl:i(0|&|»^S^ 

£rf£fB£-tt6#fe (Wtll, 'Region-Based Strategies 
for Active Contour Models', R. Ronfard, Internati 
onal Journal of Computer Vision, pp. 229-251, 199 
4. ft>6VM±* V?**y ^^&»&ix6*tt«>C 

^MtftttD-II, vol. J75-D-II. pp. 1111-1119, 1992 
ft if) a**>6. ft**. ^l^Mii^ BBQ9 
fcUL0^&ICovvCI±W£R&K:i-6 <>0>-OHftv\&*. 
-UB*>*8:I1. 40MM«^tt^4ft9tt:»ttfr -t < 
6*#fci8^TiBi»K:ffl0 W Uas*tf pTIBft^tfet u 

f-Ji. a— ifOHf^i LTH, S#ttK:il % &(«ljfe<a 
m^i«^lilftw«^i*:S^^S^i^-S:r6 J: 5 

^ ^ ^ @^ ^-er-r 6 ^* tt r- «t v \ 

[0 0 6 0] £i±<D£ o\z.m&tyVm\^%mr\.tib, 

^J0fL (^f^S3 8) , a^ttfi<DaS35as#£fttt 
ixl^^^-y 3 2 l:got^f^S 32-S370 
[0 0 6 1 ] «I3 CD^JfiJK»» ffi 3 ©UMl^? 

tfcot, rt»*fctt*o^»ic«tti-6a.«ffiB*a 

#®:-rft^^3^7ciig^m^l&<!:. ^{fcgSrliflfe^ 

0 1011. ii-Cfflv^6«K*«9 0O»aMi!rtt«:5%r 

[0 0 6 2] :o*^S9 0ll UVXHWMtlUfc* 
t>3t*^ 9 l <b , 9 1 \z J: o T «tt uyt)t^^5r 

Wfe»»#IJ:aC«r6-fe>'^— ¥&9 Kfef&«-&*Q. 

t. wO»»^®9 0<O3ft5£ttK**ait"6 3*5ctt 
g^W^I9:9 6 i, Ufelftfg#«:W*ft-r61i«ffiF#fb^ 
«r9 7 i. aj«ttB«tetW-Wb*nfc«Mfc»*«:C 
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-efes^b. »k^S9 oco3j^7c{£eim«<fi:ii-&o 

&9 Zfrbti&ZfhZVkfem^rb 3*jcttB*ffi^g9 

*j^S:9 S&fflWU U^^t^9 7 icfjfc&ff 

[0 0 6 3] 3 &x;{£B&fcij^i£ 9 6 <fc Lt 14, 

lhennistfc»fc£r) Ktt*3n5#«ttftffl#a, 
^yw^3-r>- h^^7^3D^^>ri^ (3|tlADL 

i:«t5^¥9- i 7 0 9 l 4*<fc«fc£T) asfflv^ti 

[0 0 6 4] % 3 <oni&MU<D&^m&vimm%i 

[0 0 6 5] «?»lf««:H«9 0dJ:i3» 

121" 6 (^fy7S4 1) q &|£&$Na4. &^fle@H&<3 

^t^a 97iao E=ffin%><t £ ix*®^- * tit 

«SB»2fcr^tiJ*#a9 8rtlC82»$ix Ufy7S4 

©-as* L-cta^sixa. *z<n'&^ m&AmTt>*¥5t>* 

14. &,£&il£:^{t:£i*: (^^^34 5) % ^v^f 

[0 0 6 6] X7y7S 4 4fiMT<0i^Cll ft 
¥#H«olo«rBf««>— 2fc3Etg^&9 (0 1) \zxt> 

u ^oks. ii^ft^^»urss*si^rv^-5»^K^a9 
[0067] ^ lt\ s 2 (onmmmt m«ic. 

?*MJ:«)|?#i: ISiarnffiKI^Sfod • i Id J: t) , 

%mmt&*wrfei'z> uf y 7S48) o -rst, u& 
9] 9 ajL^a 7 \zx ox. iBMftWfjtbu^iaififtfttc 

frfcix* Ufy7S49) 0 /fcio, mi^H^SSJ- 



0) , *(D'&, ftO«.*{£B^O*9flcjB«<otoa^fT 
3**Sd»«r«KL (^fj/7S5i) N Wm%VtoWi^ 

[0068] ((i4 (ommmm)) :^4 ^mumnv 

9tiJU&51) £HffU fi!ic07U-Airov>r»i. JB l 
co§3 "9 tb U&HK «t o T 9) "9 fcti £ frfc«tt0M40&R t 

mftT 3 (^ 2 co£) 19 tfcJ LtoS) o 112(a)- (c) 14, 

z^Tmxhv* 01 314, c^tco^^^s^is^^ 

#^ttt*tti=£@<£: IT, Ell Ufc*BTS>oT«^ 
[0 0 6 9] *-r\ XMM^K^d«jjrfi:BA»&0>*? 

fMMk&ueu w^se i) , ±.&<omtmm<D 

kVXtZm Srffp (^f^7S6 2) a ^rUT. «^ 

• i: <t ^^^^(^7 (^ i (^^] r> fcb L^^O 

ICtoTil^i-^ (^f77S6 3) o 
[0 0 7 0] 0 1 2(a)-(c)li > ^^ix. ^10^3 0 

12(a)ti, 7i/-A#W-Mi/^ipi:7i/ 
ixfc^i — AS:lS^rs^J^UTV^^ 0 01 2(b) 

14. 0 5id^^®3 o<omm±iz)3^^x. n/Muttf 
rv^-5 11 ww-e, ^{stB^^-ra^®3 o±co^^ 

01 2(c) J4, ff*&s*4W4±TR*X?y 
[0 0 7 1 ] » 1 O^D 0 tti Lfell O 7 A L 

4) „ 0:1c. m \<o®vm\*&m<ntt&b\±t£bti:fr<> 

{^"ryZfS 66) o 
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[0072] m i <o® 9 tfci m i onjs^tstc 

mi^&mntt&zTZMz&isXtt. ^*>@£L^:7u 

[0 0 7 3] ^2CO^3 0ttiL^S{-ct-5liJ^>9 

5o rrr-ti, H2(b)i:^tJ:5C SLfctteofB! 
mit<B®&ft<Dm iz^izmmcDft&mx&mmzmiz 

[0 0 7 4] *1\ Midmi&WQML&mftZtiX\*^£ 

c^y^s i o i) 0 ^(ommz^^Xs mi <r>m*) 

tts X^&mz J: 6 i®{fc£J ^HllCio x'& ti1tm&&$L 
7 Is— J*<D®*bm&k Lttita {^ryZfS 1 0 

u-Aiiftrto^M^iliits (^f^S 1 0 

3) . Miz&n. m>bm®ft<D&mmz:b\z*:frx±>± 

[0 0 7 5] gfcic ±3*oj:3^Ur»?>ixfciB'6«« 
Jx5H«5HSr^fi«5i»tt-6 (XryZfS l 0 4) e 

z<ottj£&ttmmz^^x<D&mmxi>±i'\ z 

OSJOfflLfcUi) **HtT$ix-5 (^f^S10 5) e 

m&temmzffiTzwm&m-gtk<Dmmzm'3^x, ® 

ffi£-£<5-^fe (0»J;Ltf, 'Region-Based Strategies for 



Active Contour Models', R. Ronfard, International 
Journal of Computer Vision, pp. 229-251, 1994 % &> 

^<tt**»«fttfl- . SflMu B?1*WMr**lft3: 

&D-II, vol. J75-D-II, pp. 1111-1119, 1992/j:^) 

[0076] &±<o£5\z\*xm2<D®vm\~te!mAift 
t>frzt. mz, &&wMxfi%Lxmit*WL5\z± 
m&tiL&& xtj-r^ yzfssi) 9 -rzt. mm 

71), -*rO^ r#;b*>i£,6ft@ 
7 1). Mt5^i:ii^f 6 7{zm 

r>. «jrl/j:v^ %\zn&m$:*:<Diki£i&Ti-z>o &± 

[0 0 7 7 ] wOl4^)^Mll^ltill© 

Si: J: o t^l* Wfe^ 0 fit ttl 
[0 0 7 8] W±©tt^-C-li. ?Ktt*jE«r5fe*:oT. - 

[0079] «m 5 0Hffi?&tt» c ^^jss^ttir-ii, =^ 

(ftf$) d^O^«5ci^5^ ('Numerical 
shape from shading and occluding boundaries', K. 
Ikeuchi and B. K. P. Horn, Artificial Intel ligenc 
e, vol. 17, pp. 141-184, 1981 ; tt thO»^ilj^> 

*W9*Jfa* m^lfe(D-II), J-73-D-II, pp. 1789-17 
91, 19904^) , *fcttV>*>*5*»*& (H^5cU^ 

#p. te^w, ss^:^) S:ffl^r3sff-r6. 
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[0 0 8 0] £tT\ 13 1 SlC^^n — h£r#f& 

[00 8 1 ] *1\ ffl oXlK»Mo*«2:|Sfl«R^ * 

313* Uf^S82) , SLS&BOig^ (^^y^S 
8 3) % mm^ey'^mi&cD^rfi (7f^S84) 

mfc-*->r xoje^l (^t^s8 5) *nn-rz> 9 r. 

[0 0 8 2] Gflgflico^-ai, ffV^^A'MfcSrVHME 

95rri>6<fc 9 l£^£ixT^£ -t£«, ^LT, » 

— *f^DflSBOlo«r38^i-5i (^f^S86) . i§ 

8 7) 0 ~<Z>#jGS<5tm. 0*J*tf, IloHiMt^ 
IS 2 lC:fctf5tf> t m&(D&mZ X o TUff $ tl 

[0 0 8 3] W±<0J:5SwLrQiI»O31«i:ffl««ttJis 

&*?|$«}Sttli«a»«J^*ff5ix Uf^S8 9) % 

ix<5 (^^5/ :/S 9 0) o 
[0 0 8 4] y^S85 TOifet^ Xc^IE 



[0 0 8 5] ^fy^S90, ^ry7'S9 2^T 

(^^3 9 3) x aafti-^^rfcsttii^^y^ 

[0 0 8 6 ] SXl.tSLW Ufc«^«c?&«ttttiafiB»i, zaffl 
S90) S:««i!U «W»R»Ul«:3W i f-*-*fc*oW- 

[oo87] z<o&wmisxTJ*n, tp&toms&m. (c 

PU) 21 y^7A^r-^, §P>irtt«Wl32fe 
<ts ^>^-y 2 3 k. K2 4 <b % MfedE^gt 

4 icft at 5 c r t * ^©*^a 2 s i , 

^CD-RO M^<0|5»^f*: 2 7 «rBE^« -5 15 
V 2 3. A^g2 4, .K^SB2 5&U?^^t)^B 

2614. i^r*bt>+*»WKB2 ilc:«KU Si 
fifeA^U^l^l2 ll^Ltv^o * 
fc. K7*-r**»B2 22^***y 2 3tt-*fcE 
«*H:9iUt«iftti. ro5tm«-c?»4. 

«i2) Totoa^iH^iitT-rsfcft^^o^^A^: 

fe^ UfcS5»«ft: 2 7 9 ^B 2 6 IC^^ L, IS 

^B2 2lw|&^U, K7-<^^g2 2\Z&M£K 

[0 0 8 8] 
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